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ABSTRACT 


Background: Tuberculous pleural effusion (TPE) is very common in developing countries in comparison of developed 
countries; further TPE is one of the common characteristic of extra pulmonary tuberculosis. Adenosine deaminase (ADA) is 
an important enzyme which is found highly active in the diseases which induce cellular immunity. Therefore, the present 
study was designed to evaluate the accuracy of ADA level in the diagnosis of pleural effusion caused by tubercular 
etiology. Methods: This was a cross-sectional type of study conducted at tertiary care institute. Total one hundred thirty 
five patients of pleural effusion were recruited for the study among them eighty nine pleural effusion patients were suffering 
with tuberculosis and forty six pleural effusion patients were without tuberculosis. A p-value < 0.05 was considered 
statistically significant. IBM SPSS Statistics 21 manufactured by IBM USA was used for entire calculations. Results: 
Findings of the present study have shown there was significant difference between ADA level of tubercular effusion 
patients (69.3+27.22) in comparison of non-tubercular pleural effusion patients (20.46+7.34). Further there was a 
significance difference between Lactate dehydrogenase (LDH) levels of the tubercular effusion patients (172.72+25.7) in 
comparison of non-tubercular pleural effusion patients (81.91+6356). However there was no significance difference 
between total protein (p>0.05), glucose level (p>0.05) and total cells (p>0.05) level of both groups. Conclusion: Finding of 
the present study showed that The ADA level was significantly high in pleural effusion patients with tubercular etiology in 
comparison of non-tubercular pleural effusion. 
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INTRODUCTION However, pleural biopsy has been considered as 
confirm diagnosis for the suspected tubercular 


pleural effusion in orthodox clinical practice. 
Further, thoracocentesis is more similar process than 
complicated process of pleural tissue biopsy; 
moreover, evaluation of tubercular pleural effusion 
can be substitute for the confirmation of tubercular 
pleural effusion instead of pleural biopsy."”! 
Estimation of ADA level is considered as an 
important tool for screening as well as diagnosis of 
tuberculous pleural effusion in many countries 
where patients of TB are extensively found.®! Recent 
study showed that 2 to 3 million people die every 
year due to tuberculosis moreover 10 million new 
cases of tuberculosis are adding every year. 
Moreover, HIV patients are more susceptible for the 
tubercular infection.”! Further, More than 70% 
pleural effusion cases TB has been found responsible 
in developing countries; however, this incidence is 
decreases up to 1% in developed countries."°! TB 
has been classified into two types pulmonary and 
extra pulmonary.!!] 


Adenosine deaminase (ADA) is an important 
enzyme which is found highly active in the diseases 
which induce cellular immunity. ADA catalyses the 
reaction of adenosine conversing to inosine; 
moreover, it has been found associated with 
differentiation of lymphoid cells.'!! Various studies 
have suggested different cut off values ranging from 
30-100 IU/L for ADA level."7! Tuberculous pleural 
effusion (TPE) is very common in developing 
countries in comparison of developed countries; 
further TPE is one of the common characteristic of 
extra. pulmonary tuberculosis.°°! Finding of 
mycobacterium tuberculosis bacteria is the most 
important diagnostic tool for the diagnosis of pleural 
tubular effusion (PTE); However this process is an 
invasive method and process of mycobacterium 
growth is too slow in culture.Therefore, diagnosis is 
of PTE is still challenging for clinical evaluation of 
pleural effusion." 
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QL et al observed that ADA was significant marker 
for diagnosis of tubercular pleural effusion among 
the cases of pleural effusion.“5! ADA has been found 
associated with the differentiation and proliferation 
of lymphocyte especially immune cells T 
lymphocytes.'®! Moreover, increased T lymphocyte 
activity and immune response in TB patients may 
increase the ADA enzyme in TB patients." ADA 
activity is more than 12 times higher due to T 
lymphocytes activity in comparison of L 
lymphocytes activity. T lymphocyte has been found 
highly active in mycobacterium tuberculosis 
infection." 

Therefore, the present study was designed to 
evaluate the accuracy of ADA level in the diagnosis 
of pleural effusion caused by tubercular etiology. 


MATERIALS AND METHODS 


This was a cross-sectional type of study conducted at 
tertiary care institute. The present study was 
conducted in the department of Tb & chest of 
tertiary care institute. Total one hundred thirty five 
patients of pleural effusion were recruited for the 
study among them eighty nine pleural effusion 
patients were suffering with tuberculosis and forty 
six pleural effusion patients were without 
tuberculosis. The present study was approved by the 
ethical committee of tertiary care institute. Written 
informed consent was taken from each and every 
participant before they enrolled for this study. 
Location The exact location and optimal site for 
puncture was just superior to a rib where the 
percussion note became dull and tactile fremitus 
lost.0974) 

Precaution Skin was sterilized with antiseptic 
solution after that pleural fluid was collected. Then 





Pleural fluid was used to investigate following 
parameters: Total Cell count (TLC), Glucose level, 
Total proteins, ADA, and Lactate dehydrogenase 
(LDH). 


Statistical Analysis 
All the results were presented as mean + SD. A p- 


value < 0.05 was considered statistically significant. 
IBM SPSS Statistics 21 manufactured by IBM USA 
was used for entire calculations. 


RESULTS 


Total one hundred thirty five cases of pleural 
effusion were recruited for the present study among 
them tubercular pleural effusion patients were 
65.92% and non tubercular cases were 34.07%. 
Further, out of forty cases of non tubercular effusion 
17.77%, 9.62%, 0.07%, and 2.22% of cases were 
due to malignancy, pneumonia, congestive cardiac 
failure and rheumatoid arthritis respectively [Table 
1]. 

Results of the present study have shown there was 
significant difference between ADA level of 
tubercular effusion patients (69.3427.22) in 
comparison of non-tubercular pleural effusion 
patients (20.46+7.34). Further there was a 
significance difference between LDH levels of the 
tubercular effusion patients (172.72+25.7) in 
comparison of non-tubercular pleural effusion 
patients (81.91+6356). However there was no 
significance difference between total protein 
(p>0.05), glucose level (p>0.05) and total cells 
(p>0.05) level of both groups [Table 2]. 





Table 1: Distribution of study population among 
pleural effusion cases. 






























































one sterilized drape with a central hole was taped on Diagnosis Number of cases (%) 

back of the subject while another drape was placed Tuberculous pleural effusion 89 (65.92%) 

on the bed. After this anaesthetization skin, ime peu eokeeata) 

periosteum and parietal pleura was done under the Malignancy 24 (17.77%) 

supervision of Anesthetist.?7! 20/50 ml syringe with Neumonia 13 (9.62%) 

1 ml anticoagulant was used to aspire the pleural Rheumatoid arthritis 1 (0.07%) 

fluid. Congestive cardiac failure 3 (2.22%) 

Table 2: Comparison of all markers in both groups. 

Variables Tubercular pleural effusion Non-tubercular pleural effusion p value 
Mean+SD SEM Mean+SD SEM 

ADA(U/L) 69.3+27.22 +2.968 20.46+7.34 +1.84 <0.01 

LDH 172.72425.7 +5.14 81.91+6356 +7.39 NS 

Total Protein 3.75+0.572 +0.5 3.89+0.62 +.061 NS 

Glucose(mg/dl) 82.64418.98 +12.026 79.47423.27 +9.02 NS 

T. cell count (/Cumm) 401241418.17 - 4262.96+1392 - NS 























DISCUSSION 


Tubercular pleural effusion is still undiagnosed even 
after advancement of diagnostic techniques and 
extensive researches. Results of the present study 
have revealed that commonest cause of pleural 
effusion were Tb (65.92%), malignancy (17.77%) 


and pneumonia (9.62 %). Finding of the current 
study is consistent with the previous study of Lima 
D et al.'?3! in which they recorded similar causes of 
pleural effusion. Finding of the present study are 
very similar the previous study of Valdes et al,?4 in 
which they observed 62.8% pleural effusion were 
caused by tuberculous. On the other hand 
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Reechaipichitkul W et al,4! and Barger Wet al,!>! 
observed that malignancy is the commonest cause of 
pleural effusion while very few cases of pleural 
effusion due to other cause. 

Further, results of the present study showed that 
there were only few cases of pleural effusion due to 
other causes including congestive cardiac failure, 
rheumatoid arthritis and pneumonia. 

According to various studies ADA is an important 
tool for the diagnosis of tubercular plural 
effusion.°?8! In the present study ADA has been 
found significantly high (p<0.01) in tubercular 
effusion patients (69.3427.22) in comparison of non 
tubercular pleural effusion patients (20.46+7.34). 
Findings of the present study are very similar to the 
findings of the prior studies of Ungerer JPJ et al,!'! 
and Miserochi G et al.?°! Further, Leuallen EC et 
al?" and Paddock FK,'8! observed — similar 
significant difference ADA in tubercular pleural 
effusion patients and non-tubercular effusion 
patients. Enzyme ADA found elevated in pleural 
fluid of tuberculosis patients.!!?! 

However, ADA found higher in pleural fluid of 
patient with malignancy then also it has a positive 
correlation with tuberculosis and it can be used for 
diagnosis of pleural effusion of tubercular 
aetiology.%476271 

Further, a finding of the current study showed that 
LDH level (p<0.01) was significantly high in 
tubercular effusion patients in comparison of non 
tubercular pleural effusion patients. These findings 
are very similar to the findings of the previous 
studies of Burgess LJ et al, Valdes L et al,?°! and 
De Oliveira HG,° in which they observed 
significantly high LDH level in pleural effusion 
cases with tubercular etiology in comparison of 
without tubercular etiology. 

Furthermore, the results of the present study revealed 
there was no significant difference between total 
proteins (p>0.05), glucose (p>0.05) and total cells 
(p>0.05) which are very similar to the findings of 
Valdes et al.0°! 


CONCLUSION 


Finding of the present study showed that The ADA 
level was significantly high in pleural effusion 
patients with tubercular etiology in comparison of 
non-tubercular pleural effusion. 

Results of the current study suggest that ADA level 
can be an important marker for diagnosis of the 
tubercular pleural effusion; moreover, estimation of 
ADA level is rapid, minimal invasive and above all 
economical for the diagnosis of tubercular pleural 
effusion. 


REFERENCES 


Light RW: Pleural Diseases. 5th edition. Philadelphia: 
Lippincott Williams & Wilkins; 2007. 


2. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 





Gopi A, Madhavan SM, Sharma SK, Sahn SA: Diagnosis and 
treatment of tuberculous pleural effusion in 2006. Chest 2007, 
131:880-889. 

Porcel JM (2009) Tuberculous pleural effusion. Lung 187: 
263-270. 

Udwadia ZF, Sen T (2010) Pleural tuberculosis: an update. 
Curr Opin Pulm Med 16: 399-406. 

Baumann MH, Nolan R, Petrini M, Gary Lee YC, Light RW, 
et al (2007) Pleural tuberculosis in the United States: 
incidence and drug resistance. Chest 131: 1125-1132. 

Light RW (2001) Pleural diseases. Baltimore: Lippincot, 
Williams and Wilkins. pp: 182-195. 

Krenke R, Korcezynski P (2010) Use of pleural fluid levels of 
adenosine deaminase and interferon gamma in the diagnosis of 
tuberculous pleuritis. Curr Opin Pulm Med 16: 367-375. 
Singh R, Singh RK, Tripathi AK, Gupta N, Kumar A, Singh 
AK, et al. Circadian periodicity of plasma lipid peroxides and 
anti-oxidant enzymes in pulmonary tuberculosis. Indian J Clin 
Biochem 2004 Jan;19(1):14-20. 

Harries AD. Tuberculosis and human immunodeficiency virus 
infection in developing countries. Lancet 1990 
Feb;335(8686):387-390. 

Raviglione MC, O’Brien RJ. Tuberculosis. In. Fauci, 
Braunwald, Kasper, Hauser, Longo, Jameson, Loscalzo. Eds. 
Harrisons Principles of Internal Medicine, Tata McGraw 
Hill,17th ed. vol 1 p1010 

Udwadia ZF, Sen T. Pleural tuberculosis: an update. Curr 
Opin Pulm Med 2010 Jul;16(4):399-406. 

Bafiales JL, et al (1991). Adenosine Deaminase in the 
diagnosis of Tuberculous Pleural Effusion. Chest 99:355-57 
Ungerer JPJ, et al (1994). Significance of Adenosine 
Deaminase Activity and its Isoenzymes in Tuberculous 
effusions. Chest 106:33-37. 

Seibert AF, Haynes J Jr, Middleton R, Bass JB Jr, et al (1991). 
Tuberculous Pleural Effusion. Chest 99:883-86 

Liang QL, Shi HZ, Wang K, Qin SM, Qin XJ (2008). 
Diagnostic accuracy of adenosine deaminase in tuberculous 
pleurisy: A meta-analysis. Resp Med 102, 744-754. 

Canbolat O, Ulusdoyuran S, Ozgun G, Ceyhan I, Gumuslu F, 
Akbay A. The comparison of adenosine deaminase activity 
value with polymerase chain reaction results in patients with 
tuberculosis. Journal of Clinical Laboratory Analysis 1999; 
13: 209-212. 

Riquelme A, Calvo M, Salech F, Valderama S, Pattiollo A, 
Arellano M, Arrese M, Soja A. Viviani P, Letelier LM, Value 
of adenosine deaminase (ADA) in ascitic fluid for the 
diagnosis of tuberculous peritonitis. J Clin Gastroenterol 2006; 
8: 705-710. 

Carstens ME, Burgess LJ, Maritz FJ, Taljaard JJF. 
Isoenxymes of adenosine deaminase in pleural effusion: a 
diagnostic tool? Int J Tuberc Lung Dis 1998; 10: 831-835. 
Antony VB. Adenosine deaminase isoenzymes and pleural 
Tuberculousis. J Lab Clin Med., 1996; 127: 326-327. 

Burgess LJ, Maritz FJ, Le Roux, et al. Combined used of 
pleural adenosine deaminase with lymphocyte/nentrophil 
ration: increased specificity for the diagnosis of tuberculous 
pleuritis. Chest, 1996; 109: 414-419. 

ValdesL, San Jose E, Alvarez D, et al. Adenosine deaminase 
(ADA) isoenzyme analysis in plenral effusions; diagnostic 
role and relevance to the origin or increased ADENOSINE 
DEAMINASE in tuberculous pleurisy. Eur Respir J, 1996; 9: 
747-751. 

Bothamley GH. Tuberculous pleurisy and 
deaminase. Thorax, 1995; 50: 593-594. 

Lima DM, Colares JKB and de Fonseca BAL. Combined used 
of the polymerase chain reaction and detection of adenosine 
deaminase activity on pleural fluid improves the rate of 
diagnosis of pleural tuberculosis. Chest 2003; 124: 909-914. 
Reechaipichitkul W, | Kawamatawong _ T,Teerajetgul 
Y,Patjanasoontorn B. Diagnostic role of pleural fluid 


adnosine 





Canals of Intemational Medical and Dental Reseach, Vel (6), Josue (2) 


Page 3 


wn 
® 
6 
== 
i) 
an} 
=f 
=| 
i) 
=) 
rs 
+ 
td 
= 
i= 
eh 
—) 
© 





25. 


26. 


21. 


28. 


29. 


30. 


31. 


Meena & Singh; Adenosine Deaminase Levels in Plewal Effusion 


adenosine deaminase in tuberculous pleural effusion. 
Southeast Asian J Trop Med Public health 2001; 32: 383-389. 

Berger HW and Mejia E. Tuberculous pleurisy. Chest 1973; 
63: 88-93. 

Miserochi G, Agastoni E. Contents of the pleural space. J appl 
Physiol., 1971; 30: 208-213. 

Leuallen EC, Carr DT. Pleural effusion, statistical study of 
436 patients. N Eng J Med., 1955; 252: 79-83. 

Paddock FK. The diagnostic significance of serous fluids in 
disease. N ENGL J Med., 1940; 223: 1010-1015. 

Lee YCG, Light RW. Adenosine deaminase for lymphocytic 
pleural effusions. International pleural Newsletter, 2004; 25-6. 
Valdes L. Alvarex D. San jose E, et al. Value of adenosine 
deaminase in the diagnosis of tuberculous pleural effusion in 
young patients in a region of high prevalence of 
Tuberculousis. Thorax, 1996; 50: 600-603. 

De Oliveira HG, Rossatto ER, Prolla JC. Pleural fluid 
adenosine deaminse and lymphocyte proportion: clinical 
usefulness in the diagnosis of Tuberculousis. Cutopathology, 
1994; 5: 27-32. 


How to cite this article: Meena K, Singh SP. Comparative 
Study of Adenosine Deaminase Levels in Pleural Effusion of 
Tuberculous and Non Tuberculous Etiology; A Cross- 
Sectional Study. Ann. Int. Med. Den. Res. 2020; 6(2):PM01- 


PM04. 


Source of Support: Nil, Conflict of Interest: None declared 








Canals of Intennational Medical and Dental Reseach, Vol (6), Jasue (2) 


wn 
® 
6 
=e 
i) 
= 
an} 
<5 
=| 
i) 
=) 
rs 
5 
td 
= 
i= 
eh 
=) 
® 





